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Kozo Okane* : The seasonal change of aquatic 
Phycomycetes in the Yokote River system 

Terfel'Tit, 

■e o o « i % <o MM © «i*fM ^ r ■t s> &, ft EH 11 

7X^1-^1^1974^8^ i ^1976^7 Jf t TJHiLfcOT?, -^©IglYMf^'tSo 

*5li- feioT, PPl^ ^tftcfctpTU'S ftffl;k^ i-8bi& 

S 0 

32km <d£%X'£>& 0 IS^NII 

fc7msM£&m%Lrjj^?c (Fig. i) Q &MM®M)nm m, 1944 ), mjiiim 

®MH), Mit^oSD-q&So , ; . . 

St. 1. MJIIS: Aagy o MJIIfg: 2~ 

3 m Q M'M : 0. 4~0. 7 m/sec 0 
St. 2. Mill®: Aa-Bb ® 0 MJIIftM : 

4~5m 0 MM : 0.3—0. 6m/sec 0 
St. 3~St. 7. MJIIIP Bb §i 0 MJII 
[jig : 20 m 0 jjjjjqjg : 0. 6~0.9 m/sec 0 

iikfiD 2<?}C'OV' v tilSLfCo (A)7k^ 

oJi^o 

(B)7]c4@ISt>To»3)-$fio$ 

»Mo (A)KIo^*ml974d£8/§, 

10Jf, 1975^3 Tl-«Lfc 0 (B)jco 
l'"U* St. 5 isi^V'-C 1975^.8 JJ i 0 
1976 7 JJ t 'CftfcJ3 fj ATCo HSil* # 

r, Ycd fhfg-f S k ^iJ[fr"C’ Y S 0 
inff o fc 0 S7Xlt'M©'i5ftY''tIl't:'^4” p - 

1 River system. 

'* fcltffl !?<&$! Yokote High School, Yokote, Akita'. 
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^^SfcOffMftifeiC 0.5cc (fl 85mm) 20{@}'C < k (?, Lb 

Kmvtftf&ttifcO 2% (40°C) & 3cc -fo&f, K7K S 

* + - WCjKtf, 20°C 

l^o 4-fcTKMtewo m/oftkZKmtti&mm/utsiVX'T&ttm'bymx- 

Lfc 0 

8g WMi^'blW.bX IL#tr i < i“ 0 *?.& 

LT»ii« no. i x-mMu zotimKffinmjz 2 g tmw^iu^r 2 % m% 
$ik L, ftjEEM®Lfc40t:'^)?)o 
H©#St**iy^ 25 cc -f'o20ficD'>-x-xti 5, 

ItAix, 

S-ftrTSi§#^fiOSLAip#L, £©®c J; otfiOl^&fTofco ttz, Lb 
X OfUc 500 cc 

pH utfefe), Mil (Winkler &)„ &-r y 
**y|^Jlli (30 S|4tyf (Mohr &), 

%S 25cm 2 by -yxk i £© 

*) »®lWc 0 

felt S«^0 OM (1974^. 8 £, 10)3, 19754j= 3 ^ $l|)© ^ 1 kl 


Table 1. Environmental factors at each station. 


Station 

no. 

Water temp. (°C) 
Aug. Oct. Mar. 

Aug. 

pH 

Oct. 

Mar. 

D0(cc 0 2 /1) 
Aug. Oct. Mar. 

Consump. KMn0 4 
(mg/1) 

Aug. Oct. Mar. 

1 

19.0 

10.0 

— 

7.0 

7.0 

— 

6. 28 

7.60 

— 

5. 63 

3.75 

— 

2 

21.0 

10.5 

7.0 

7.0 

7.0 

6.8 

6. 30 

8.10 

8. 60 

8.13 

5. 01 

5. 63 

3 

22.0 

11.0 

— 

7.2 

7.2 

— 

6. 34 

8. 40 

— 

8.13 

6. 26 

— 

4 

22.5 

11.0 

— 

7.4 

7.4 

— 

6. 60 

8.43 


7. 51 

4. 38 

— 

5 

23.0 

12.0 

7.0 

7.2 

7.2 

7.0 

5. 28 

7.74 

9. 28 

10. 01 

11.26 

6. 26 

6 

26.0 

12.0 

— 

7.2 

6.9 

— 

6. 30 

7.69 

— 

7. 51 

8.13 

— 

7 

26.0 

12.0 

7.0 

7.0 

6.8 

6.8 

6. 36 

7.68 

9.15 

11.26 

10. 64 

8.13 


KLiz 0 pH frtMSM pH 6.8-7.4 x& 

s 0 pH <Slrt'Sds ra—iHWr&w-a* 

J: St. 5 t;-© 8 10 

H '-/if V iBHioif Jltft, £ 

ffigMcoflEAfc. J; S 4©i®^pH5o tfc St. 7 *t?Ojg-r 
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0 & ^pji i &b 0 ixr * s % 0 1»$n 5 0 

#S&3fcifc St. 1 -ClSjtig/%^ 96% 

t|)oit 0 && 3 jJ^tM^0S®0^®0^;l5t0fc& St. 2, St. 5, St. 7 0 3 L- 
St. 5 O|H?H0ffk4i2^lfco (1°C) 7 


Table 2. Seasonal change of environmental factors at station 5. 



Aug. Sep. 
1975 

Oct. Nov. 

Dec. Jan. 
1976 

Feb. 

Mar. 

Apr. May 

Jun. 

Jul. 

Water temp. 

(°C) 

22. 5 24. 5 

14.0 8.0 

4.0 1.0 

4.5 

5.0 

9.0 

22.0 

19.5 

25.0 

pH 

7.0 7.2 

7.6 7.0 

7. 0 7. 0 

7.0 

7.0 

7.0 

7.2 

7.2 

7.0 

DO (cc0 2 /l) 

5. 90 6.71 

8. 65 8. 95 

9. 9911.11 

10. 42 

10. 03 

9. 02 

7. 03 

7.15 

4. 74 

Consump. 

KMn0 4 (mg/l) 

11.15 8.49 

14.56 7.2811.53 7.89 

10. 92 

15.17 

14. 85 15.17 26. 09 25. 48 

CD (mg/1) 

14 13 

12 8 

10 10 

13 

11 

8 

13 

16 

18 

Ignition loss 
(mg/25 cm 2 ) 

24.5 38.0 

92. 4 43. 7 

70.8 17.5 

25.3 

10.7 

11.5 

29.0 

28.6 

63.6 


jlrM (25°C) X'&^fco pH 7.6 LtA^0WO»£«iC J: 

|0ji|taH0im5„ W»*07JJ ) 8H0mKMM'^t 80.9% 
96.3% tl&<, lOjJlT H9.1% 

It 7 S X7 i5f (Sphaerotilus), 



Fig. 2. Number of zoospores of aauatic Phycomycetes in March, August and October 
at each station. 
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St. 5 "C 12/10cc iffiOifeif J; 02~8/10cc tr, 

j; £1S£> bftft: v> 0 10 ^ * £ % *!44*©*i@l5:a s iB* $ ft, 

y£:©fitra. 50~70/10cc -c&S,, 3 J! WJEjffi© £ £ < 3 t^P^tcpl 4 

~8/10.cc£^fc;&>ofco 3 0 -C &&0 8 /§ Kit Achlya J|0 

Saprolegnia i© %€>&■£ St. 3, St. 4, St. 5 tH&fcB $ftfc 0 
10/f{0£ 5. diclina L, VtP'K S. ferax ;^®3^iC^|±S £ftfc 0 

_JLJgJCItlOJfJCJ0v< LrC V\fc S. diclina pi St- 2..-C^iJtl..$ftfc©^t, £ft}Cft 

-ftO Pythium spp. d^ffi$ft^ 0 

.. &±(DiA <, ^©Jifej&oSSi'Jc. J: £*».ibft&i^, P#K 

KJ^Mgj^^ibft, 10Bl-it^<-, 8^, 

, «tc J; 3 K Achlya I©1, 10 

S. diclina pl^^^']K< ^tfiSft, 3 RKht Pythium spp. <Dfrj$pl%-bKtc 0 
St. 5 Rl35V'“CflB>ftfc<S*ti0 3Kl^*fa 0t?& 



5 0 H^, 6J3 fcW?rft 89/10cc, 63/10 cc £ £ <, 7j!~8^, U3~4j^*» 
L, 7 J%, 3 ^'rft^ft^ft 8/10 cc, 14/10 cc 
St. 5 -C'CD 4 Utr&So Saprolegnia Jg-m 5. 

&/iMi>8|^|^||rI£Lt^L, 10J|, 6Jf©fcffi*fctt*ft**ft 34/500 cc, 
43/500 cc £#<, 4f^MCTt£tfj£ft?c 0 £ 7c 5. /erax 9 J! ~10 J3 £ 4 £~7 
hZL, S. unispora ^ 1 ^~4 ft $ft/c 0 Achlya J|-£'(■£ A. flagellata pi 8 

~9 ft t 5 B, 7 five, A. megasperma, A. oblongata var. oblongata, A. racemosa, 
A. apiculata <D 4 t£\,'pl, V'^ft %lljf~4 /J 0{£S.®Hc^|±}Sft“C 

t'So ffeOJUTrra. Aphanomyces stellatus 1 ft ~3 4!}C, Apodachlya brachynema 
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5 I l— i Apo. brachynema ESS p. cymosa 



1975 ’76 

Fig. 4. Seasonal change of species found of aquatic Phycomycetes at station 5. 

Dictyuchus sterile 7 ^ ~9 JJ is, Pythiopsis cymosa Lepto- 

mitius lacteus 

5 KTF-f 

Saprolegnia nKMfoU 1JI~3 

E OCtf 7 JJ~8 , Pythium tr {fi 11 H — 3 ft K, Achlya, Aphanomyces 

MJgtrJt 8 J5~ 9 

■ fiLhoJtK, o 
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Fig. 5. Seasonal change of four genera of aauatic Phycomycetes at station 5. 


ifroipg 8~89/10cc t2 

fj^KLiT Saprolegnia diclina, 
S. ferax, Achlya flagellata ffl, Saplolegnia unispora, Achlya mega- 

sperma, A. oblongata var. oblongata, A. racemosa, A. apiculata, Aphanomyces 
stellatus, Apodachlya brachynema, Pythiopsis cymosa lA'faVf bfo-'k> f: 
Saprolegnia J§, S. diclina L/Co 


Table 3. Aquatic Phycomycetes found in August, 
October and March at each station. 


Station 

no. 

1 

2 3 

4 

5 6 7 

Aug. 

Achlya 

sp. 

Achlya SaSefnia Sairofegnia Achlya sp ‘ Achlya A ■ ^Mata 
sp - Snf fp S. /.rax sp. Achlya sp. 

Oct. 

Achlya 

sp. 

S. 

diclina 

»*«»• m Zt us f 

^ sp ‘ Leptomitus ' ^ rax 

diclina lacteus 
dKUna Saprolegnia sp . 

S. diclina S. diclina Achlya sp. 
Saprolegnia S. ferax D. sterile 
sp. S, diclina 

Mar. 

Aphanomyces 

stellatus 

Pythium sp. 

S. diclina 

— 

Achlya sp. A. racemosa 

L. lacteus — L. lacteus 

Pythium sp. 


(1960a, b, c, d, 1962) 

4 2-35/10 cc, 32-911/10 cc, 0- 

65/10 cc, 23-421/10 cc 500-3000/10 cc 

Tl'5 0 't/i Willoughby (1962) Windermere $$"C 25—5200/1000 cc 
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8~89/10cc «JIU 

« (1960a) 

*7ic^©MJiia^ Aa~Bb 

J't'S O 

Waterhouse (1942), ^tK (1960b) 

t^Lx^^ 0 *tk < ommxvi&M (Per- 

rott 1960; ££* 1960a, c ; Hughes 1962) k t&m 

\-cmwM^^^%^\ti^bKic 0 kKtz&u, c^ss), 

«mh sphaMtiiusR&m?mm*o%&#w-£'tzi>e>±M£2hz 0 
(oymomttiKfr&Mmo&Mit&A'Kii :o 

Sphaerotilus i <k % ic41i 

€>£W©1?^^5 0 SHfUt. Sphaerotilus 0i'J^L'CETb, iihnft-pT 

b^mMMrtvgMi-zox, ftmvfo*knm<o%to*v$is 

L/5> Sphaerotilus H§£ L tK^WM ^ £ T: tcfe, m % It < » 

L'C^T't'Sz&s 7jcfi^ffii^fc&r, TfcskWMittffiAjEMM L&i'i)® £Bfrh% 0 


# # j m 

1) Hughes, G.G. (1962). Mycol. Soc. 45: 519-531. 2) nTJ'EUpf (1944). g 

Mik (±) i7i-3i7. 3) mumm (1977). 21 : 4-8. 

4) Perrott, P.E. (1960). Trans. Brit. Mycol. Soc. 43: 19-30. 5) 

(1960a). ®1 73 : 483-486. 6) --(1960b). gfcjc*| 21 : 17-24. 7) -- 

(1960c). ibid. 21 : 271-278. 8) —- (1960d). g^fg 10 : 215-218. 9) 

- (1962). flip 37: 60-64. 10) Waterhouse, G.M. (1942). Trans. Brit. 

Mycol. Soc. 25 : 315-325. 11) Willoughby, L.G. (1962). J. Ecol. 50 : 733-759. 

Summary 

The seasonal change of aquatic Phycomycetes and the amount of their 
zoospores were investigated in the Yokote River system (Akita Prefecture) 
from August 1974 to July 1976. 

The amount of the zoospores was almost the same at all sampling stations 
and the species found showed no obvious topographical difference in the pre¬ 
sent river system. 
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By the seasonal changes, the amount of the zoospores was shown to in¬ 
crease in late spring and autumn, and to decrease in summer and winter. 
The species of aquatic Phycomycetes found at the present river system can 
be separated into two groups ; species growing well in late spring and autumn 
and species mainly found in winter. The former includes Achlya flagellata, 
Saprolegnia diclina and 5. ferax and the latter Achlya megasperma, A. oblon¬ 
gata var. oblongata, A. apiculata, Aphanomyces stellatus, Apodachlya brachy- 
nema, Pythiopsis cymosa and Saprolegnia unispora. 

,Sapfolegnia was dominant in all seasons except summer. Pythium grew 
well in 'winter,' whereas Achlya and Aphanomyces in summer. 

p =1 if — (#_h ¥h • I:) Hiroshi Inoue & Syoshi 

Ono : Rhizoids of Fossombronia cristula Aust. (Hepaticae). . 

xh'ft X&'b /A, :£ © X 5 -- n " x j| JA ^©fllllTIt t td%a 

l.'o' ifclf b 0 1 A'-MP it, f/pa-b'-n'y Fossombronia cristula © bh 

0 AA Zbz t LfcA c .0 t 5 A Sf*Itt ht TIE#! A Ay0tt: c. 

LTA* < o 

1 0±±^£-c3 
~4 mm ©JgAlc®®!, 1% y 7’) Jh“C 20±1°C, 3000~4000 lux, ^ 

is mnxmvibtco 

(^£©%©) 0®TAAb#iAlAL 

A&^0i0t|O^Pt|^ Vs <*P>A©f!l£-t:, MSIfflM© 
i^a{'c^i:0^^%o%0^A^ixAo ^©fc 1 ms&a d io~2o muj£x& 

5o ^igit|M§M©ftMA3£ffiLA%0T', 

4 ©TitfillAA LA < bAtctc itT&2>A, A 4 ©TimOTii 

< 1^ LE#ALA2> 0 >> p 4 t>MIIT 

it £ ©feA-f ■*>$*<, E < A^B&l'UtA©^12^Titi|< & o, /MloUV'^jg 
T % A0»AitA2ti htzZ o 

■ ©jgfcftjc. A Lix 5 MRAitiifS©t 5 &« It A L tvf , £ A, If 

A^AA^LT&SliSiAt < A-?A4©A4ALtiAAoAo ?& b < , A01 5 A 
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